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(54) METHOD AND DEVICE FOR SPECTRAL ANALYSIS OF ELECTROCARDIOGRAPHIC 
SIGNAL 

(57)Abstract: ,; 
PURPOSE: To accurately discriminate abnormality of 
electric conduction in a heart by adopting a frequency 
analysis of partially superimposed segments of an ECG 
signal, forming a three-dimensional map composed of the 
three axes of time, a frequency and power, and clearing 
up a change in the frequency content of the ECG signal. 
CONSTITUTION: A means which selectively stores a 
single signal of an ECG signal or a waveform to express 
a variation of amplitude to time of the whole average of 
cycles and detects a releated time interval in its 
waveform and divides its time interval into a series of 
partially superimposed segments, is provided. An analysis 
performing means 4 is arranged to decide relative 
amplitude of a waveform separable discrete Fourier 
component, that is, a power spectrum density 
component by performing a frequency analysis of the 
partially superimposed respective segments, and a 
numeric value matrix table of amplitude of respective 
frequency components is formed, and the formed 

numeric value matrix table is compared with a corresponding table of normality and abnomality, 
and its compared result is outputted. 
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a) ||IBECGj|f©f-^ ^fcteiSiSIM^ 

hjvmm&ft <pds) c?>ffi^ig^^ 
©^ok. xco»jflc«c»*-r*(«i!itti«Bmi«i 

f) MEt—^** IE*;fcJ:tf»*cD»lft*}&»5#6 
ECG^#flr3£&> 

<Z>^&£:* €-X^xft©&^— ^{^£^©X^ 

x©»E¥*%p*m««ii&i**u fi»Ei§rax^xi*i 

d» i «**>e c Gm*ttvmm. 
m*ms} mm^m u> »s <e) 

*3WfT* 2 IB*© E CG4re*M«HL 

4 ] &JB3X Xff P S Dtt&ftltt b 

t» psDi&fb&HMKu p s o«siyn^»dsr^fc» 

CD^Ki:, ^PSDJO^co^iS&filC^^^MiaPS 
D«W«*. S*ficDPSD^£ltifcU ^S5©PSD*g 

ECG*WQRSJ>^^ ©g*p7!rSg*P&S HQ 
x ^ x *ibrr*#8t£«X.*M:&« 3 Ei£© ECG 

[11*21 51 EC G{f ^©t&EQ R S S»OR|6jS« 
J:«»7dl€:llfitfc*©fat, ^liaQRSa>yi/ 
!y^X©5fc*WHIT 1 KfrfcOPDS^Sgln^imTS 
/tjexo^Brt. MBPSDvhy^x©«EQRS»» 

O&SfiJ^-P 1 cfcD/hSV^P S DS§|&£^5b&§5QR 

sx7^x frjR< gSJco^Wx xt^s 

D> SWBQRS«»OWIEi«/X»7-«»^ PSDTh 
U * X ©h&EQ R S »»<D» D 4 IBttOE 

CGi^m 
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[M96] #Jfi©J&3®#&£UT. fflE2PSDTh 

y^xx-^©«R»«r^*?^fffc»oTe2:sfcf 
(Bimttt!-^) . &&xmmz&^ 
[it &m 7 ] mg2& psDThu * x^-^nc** u 

fcfcKE1tTe£fc©^K£«^*382frE 6 fB^OE C 
GM##tfrlSS. 

©a^nfcfr stifc^p s 

MB. 

[0 0 0 1] 

&as© y x * fco^T**£*jfcttfcff«-r* - 
g) hfcEWsnaw^Ocfcp^tto^w-mfliww^ 

[0 0 0 2] 

^^^m **e©@ 

[0 0 0 3] If^IW*>^H 
50 «x*^Uif-*>3>tbT^I^nSo t<DZf 
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[0004] ifiiG>'M§ (*r^^^^-r-T^>tf>y 
ott. M0±i: rpj &LVxto*>tiz>&*±Kts j & 

tHHt (Vtf^Ulf— ->a» O««OIt*«0tt* ECG 
CD TTj &££D3^£> a ST-fe^>hi:^3tl^Q 
RS3>^Py^XOllTiT«4:a>»nBIIBBItt. 3* 

tftwei*ftv^ rjiji date) mm tmtsn* 

[0 0 0 5] 3RaiC^^T«> *£W50,000£jg*-£A* 

(ifrWBfp) tuai/T, 

B* Wr HQ. & £ v> (c * > L W£« lc jg - £ 

( rnnnj ) , ii^cPR^i-»;H/u 
( r^iK-i*««j ) <D&?u$>z>fe<D^WL\z&VA3: 

[0006] fo&<Dmmz&<&z>mmftixfftmz* & 
m<D<biB&m < rvTj > tvxmznzmo^&mx 

£t>&0 > 3 0M±1?I< 

zth$>z> ( r^^j ) . &m<Dm&. ^cofgMT 

[0007] fc&pmm<D^tt+#jE<Dit&8mmm* 
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[0 0 0 8] »*»tt-&^^©**.<DnJ«tfeS:^»l"rS 
m^a^MX^^Vj (EP) tS^tl^^WrW^«# 

fete— »iiO&« X rjtJftttj (g^gW^ifeTb^: 

[0009] m&mm*imtsi4¥&\M*mwj xzrmm 

t> t> t feft a ^r^f Hfc. Simson<D^@#l^ 
SB4, 422, 459 Netravaii CD3feS^^4,458, 691 

Strickco^S4#l^m492,235 mt. ^PflECG 
•C^<^$tlT^W^^tT^S. CC05& 

^co^<c5^^ m^jcmzmmnnx^z. mmm 

tC#LT40uV »»lmV £AT) > Lfc^otHWfi 

y-1X-k\zmmx$z>&o\z r^t^^j tur^e 

#^"r^«h, EPX^f-fl^^fif^WVT© 
»3gmfi:»*Ttt. ^^it^W-^Wif^^cDE C G2&'#CD 
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[0 0 1 OJ SymsonOCr^jfckL iS»«tt©H«»*fctt 
X"^ h^rt*&tt&WB«c»*fUJ:5i:*rK. 

Tautsn*. sif«):». «3KQRsma>ainnn 
•kit. ii&Ktti*. &&tz9m<ommt£mAizf3JLih 

cd rx^^ Mb* — 7 s -r (x^ h;i"£>« 

0) J «#»lC^ViT. a*UV^MtoUX*i:H 

[0 0 1 1] Ambos, CaiQ :fc«fctXSobeI 0*S^ff^4, 
680,708 «Q R S ^igit Tt^t ^ E C 

# (7) m- © it ttttfi VH: ^>hc07-»J a> 

[0 0 12] Kelen <Z>XBfflHFiB4. 883, 065 ^tC^V^T 
[0 0 13] 

^m^fe ct # «■ » s nrc/t ^ > — ^ <t o mm l#s *> <t> 

y±l:Ei$n^>ECG {f^te £ tffcftttlRTT?4> E C G 
[0 0 14] #5MB<0Bttfck tt*L»i£>MHq»«fe 40 

[0 0 15] *8fflccMB<DBMWU AfrZm^ttZZ 

[0016] iE*©tft*#ic*r 



4MW7-6 7 8 4 3 

6 

[0 0 17] Jt«4>MMB*&iE 
[0 0 18] *5MB<0«S<BBttfck -^©SJpOx^*;!/ 

I/tit* (Ditxn. bc^^sn^ ^£>^#£g> s 

[0 0 19] **9!<04&©B»tt, 

[0020] *&w<DZLti*>&i:zs : £<Dm<Dmm}^ m 

[0 0 2 1] 

mitts tu fcr£L-simt^/>M:^ViT^ 

*n*HC«*»J^*fcttX^ 16 
&\Z^\f>T<omW&UtStlZ>* H^TC^y^tt, 

[0 0 2 2] 
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<o7uy>? \zm vxm^n^mm^Mn ?z>kz> k> <d 

[0 0 2 3] mi AMI C0^#lt^t, *5ZW 

(x, yss^t/z) <o&^*>*;wi:-e> 9Jfl 
c & « l m -(Dmmxmrf £ 0 fluurrsfcA. ^ 

[0024] S1AB, ^Dvy^i iC^n^cfc^lC, 
3R«tt^«H«#©3 0 0ift«^^>^ (X, Y*5<k 

r/z) tit- h^p^x/^>i;::b*:D* a? 

5ftft«iOV- X^?>©*^n^- yn-;^3lCT, 

\z&&vnz> t&x ^>n^> -r^^>^25—250 hz 

fcTl mV rms JSTFoy X\zmr? tt*b\z. m**<D¥ 
fz*b\Z. mOQ —500 <D>bt8&¥1%{£2tlZ>ll£.&&& 

ECGiW uV/ hO#3?fg£*> 

[0 0 2 5] *«Pft:$tiifc«*WB*tt*tJEatt<z>* 
ss^fcTSMBsn. x^ h;i^?:/&j:tfit«3)Mi' 

ftft(Dm!&mz*-n.-\ZT?±XV, *:<D 
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[0026] Menu abicr*&. ?Uy2 4\ZX. 

LTQ R S 3 >^l/y * Xffir25msecT^J6^nn >^ 
V5/#X«125 msec-C*Tr*e^««OTii«Sn*. 

Scfc^lc^iSScx^ F;k/d^ h^H^CTcM&H^c 
SWCt^W. H&tf. ££LTPi££*:ktHIS jfc 

± t LTQ R S l:fiC 5«i«tt0i 

oizm^iz&zm& (? : z?*)\'hvtm . *w7\*m% 

[0 0 2 7] #«©*<DR»fcMI^» (^W fflltfe 
*«»»«*<0^ -Tfc*** y[t]=(x(t+l)-x(t-l)/2+(x 

[t+2]-i[t-2])/8 . ::t, y[i]ttu->y;we^*5»t* 
c^ftsfett^-rsstra:*?^. y[t]=x[t+i]+i[t-u 

[0 0 2 8] ?Uy?8\ZT. R«n«4Mt:I« 
tl*. ^^h^C— Ffc*5V^T, X^-TXii24 msec 

#«-^«**«. 240 msecx^^t. «©«iaica«$n 

*X^-TXKL l+(240-24)/2*r^^> 109 

^ift^E— PteV>TI&> 1z#*>bS}*5 msec— 150 msec 

©«BtlS5^ Xfy^BIIW: l-20msec. (DKT 
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(6) 
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-9ViTX7^fX^D7^ 1 0-1 

(mi os) ^a>tfn.— ^^^utc^^^n 
5c ££x, #fx«> #-^7-fxo»»^»a 

S5WiftlC^»*/X»7— X^ WM»« (PSD)£^:bU 
5^l$IEX^XtDPSD £-&tf. 

[0029] ^d^io icsse**^:? N^e— K«c 

1 icfcitf 1 Sfc^SnSJcdK:, 

X, ^D^l 6©S5*7-Uxas*fc*^SH«CDX 

ux^^>Kic«fco*»$n*. J5W<D/\=>>r&rc\* 

[0 0 3 1] ^Ift^— KlC*5V>Ttt* ^D>y^l4i5j: 

[0 0 3 2] *©8t«RRtWU :/D^ 1 6C::fc#5& 

frX&£- i^X^X^-^Mte, ^^UrHCDJS 
^CSf#»Sn, O^XfilfllCDFFT <D&2tzttZ>£o 

OhFFT ^ttf$tl, ^m^-FiC^^T«32-1024 
jR-f >h^ftOKffiffl^na C/D^l 7) . 25^- 
^#^>h;fcJ;tf643W>hPFT {r<fcD^3n^24msec 
CD^^hX^X^CStbXte, ^>h26-6 

[0 0 3 3] ^Dy^l 8ICX, h;P 

Wtu 7uy>7l 9tcx, *38*«)«?MX 7-f Xlc*f 
IT, PSD V hU 2/^X5r— ^KO^CCOfT^^A^n 4? 

5c 

[0 0 3 4] ^P7^8-l 8<WflJStt, ftWrlWX^f 
X (*J:«ftECGU-FlC»LT) E«$n, BSftT 

copcd 7b'j^x*Mt5o rne>copcD ^-row 

[0 0 3 5] SfcltS, ^D7^2 2l:T, X, Y*5cfc7* 
ZU-F^hU^XO¥^fit«r-&trS4(Z>PSD Th'Jy SO 
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^xamgsn*. rx + Y + z^j ps 

d r-^tt^^n, ^o^han, ^uxncx, y 
z v-Fizm-vmm^&mmTitvtz&iz&m 
an*. 

[0 0 3 6] 12-4, 8i5J;^9@lC0^$n-5oJS 

m?uv biz$$?z&m<D&mfrt>m$frUJ:o\z. m 

x^ h;KDf6»^®^cD%cDcDX^^ h;pj:0»&^ 
T?fc^C£tf«frj&>o&. »lb». ?n-;^2 3*J;tf 

5ioxiii££ti5£5i;:> jEttx^h^*:/* 

£Wfcilfc*#J&UXV>*. 
[0 0 3 7] ^Dy^l9i:*WJ-HPSDVMJ 

^x©^fT«, *-«riyiX7-fx©H«»»«f*-&tJ- 

rspsD ^ftsn^ainoyg^ ££x, #nnx 
^zttux^mfcmz&tfz&mrty-x'*? b)i 
mmz&TJ: z> \z&ft\ztthx±&mmzT p s d 

n-rz^tlZ&^T, ^EDG'J-K \ZM l/Tr- 7)V 

xcoaww-ttfe-feawwiBx^-f ^mwtsnrzm 

[0 0 3 8] *CC^D ! y^2 5 KX, ¥^1H*>/-fXte 
5^PSD^JrtlC40msec®^ ( 2msecC95 f :7:3-Ji' KXr 

y^min) icx2 i coaj^r^^rax^-f x) &HM-r 
5££K£^x§t»£n5. 

[0 0 3 9] tPViX, 2 6 ICX, QRS^ 

j:t^»T^#*"rsieiBix^-fxfT^ t>-3tt>a^ff 

X W: 0 4>te < £ cd 5 Sqi«^*#^ «PSD*« 

[0 0 4 0] ^D!y^2 3ICTff#an*ttPSD^ 
T«/W— S^PX^-fXCOO.2 %<kD 
/h^V^P SD^-r5S^QRSX^-fX{CJK<^ 

©ennx^-f xKT»**t>wtbx3e«$n*. -co 

X*5c KIT, ^D^ 2 6{CXta5^$n5^QR 
S3>^lxy^Xli, ^D^^2 91CX r;WA7-S 

[0 0 4 1] C©HII^D^? 2 7KX, ^D^^2 6l: 
XH^IlSQR Sn>P r Uy^X©»*40mscclrfiS 
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[0 0 4 2] C£T. toO 1 m<D$Lmitn f>K 7UyV 

2 8*5j:tf 2 9-r®^£n£p— ny— 43£r//vf/w 

250Hz(R)9ttSt) a±T?iBC**\ 25 
0 Hz («HttSD ^TT^C^^(CLfc^t>T^$tl 

M^^r*r^a^«, xB*tt£*Y«*vTir»-r«fli 
/w/wqr s rata: zt\z&mn&fcmz*$ ^xmn 

snsif-^fcttLxfcUJCe&s. 

[0 0 4 3] -7Uy9 3 1 £X. SB 2 (D&lXHDJMfi. & 
frcoSCTofr 1 £ \z^<D&ff<D¥7V >fimRR«« 

[0 0 4 4] *1BB* yD'^3 2CT> 0.985 £TF 

[0 0 4 5] ?n^3 3tt, * * 3 1 IIXiM*$ 
[0 0 4 6] :/D*£r 3 ^n-;^ 3 1 lrTti-» 

3tcTfi*»$n^¥^MJ;D/h$^ffiH«*o!)«K<Z)* 

Kj^xjaaisn*. iE*fc****fc:&^x«> ffin^ 

[0 0 4 7] ?Uy# 3 5\ZX. »BBX5-f 



(7) &08¥7-6 7 8 4 3 

£R*rr*3fc«>* X^# Hl/X> hnfcf— 

^-^^tf^^ns. x^ N;i/x>bD^-«TfBco 

[0 04 8] ^D^^36irT, ?Uy9 2 7frV>U3 

[0 0 4 9] PSD7HJy^Xf-^M*t 
?Dy^l9, 2 0, 2 l:fe«fctf2 2 £#JirrS£* « 
a? 1C0H *2B-*40fci:^ ffc 8 9 ^ 

[0 0 5 0] H1C@> 7Za7W" \*\Z&tfZ>7v 

:/D^hT*«k5lc«m:^UX<J;V>. ^fr/PHE 
- PK&WTtt, ^a«^40 fcxtW3;2fcttaM:fc*£ 

Sttftfr*. t>Lt>, ?Dy^4 1KT- #C3&7> ( 
) «ffl3SjMSR;*tlS£* #X^-rx«M;:> fx3tt»* 

[0051] ?D*;^42 CT, ft^^«fc^u y YM 

^-V\Z*>^T. VLmm\*7£*y#4 3tCT0.01^V^b 
[0 0 5 2] ^Dy^4 4ICT> »*&&Xt/*1t1&llL 

20, ff8B*£tf«9B&m'rft«. $>9L<oftmfr 
e ^ n & ©H*7c«!jS^^®^-r ^> - 1 arc* ^> t ^ p 

50 T(0#«**3ifr«»fc«e)©3aS««:*-<Z>Hffi«ft:^^ 
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13 

TH ^D-/^4 5tCXCn^*lS«lYfc^n> 0MC>¥— 

£ re khj^s n^sa^-tt vmz>* 
[oo53] %m&<kztm<Dm&\zM7L-c* 

bfrT-fKD^Z (PSD©W«) *fc«»Sk(dB)« J0 
[0 0 5 4] ^2^40£#It5(h, **ro<DftJ 

OKTSKomftftC)^^ 
dtifcL QRS zi>7Uy9X0>MBifi&fZfi1tm22l* 

aM&oSpftKarr 6KK \zm-jzfc®iftt& & * *> 
\z^x (moid , ii^m&cDx^^ wMimM&fc 

[0 0 5 5] h»co««, «#<&ft«fcJ:& 

to\z»m-*fr<Dim&7R-r*><Dx&>*. 

[0 0 5 6] $5^11 3&2|^lc:^2n*x^>7 

[0 0 5 7] 16011 h;^D^hjdiI3 0C 

[0058] x^ h;v^n^ bizm&mzmmztiz 
mi£o&?\z*n\zttfei,xmfc*m&&feT—?*: 
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[0 0 5 9] fB8H*J:t^*9Htt. £1 2 043i:tXSi5 5 

[0 0 6 0] msBli. ifi»<o*a[^fciil««a±K. 

[0 0 6 1] $9^(1 fB8HtHUU-H^»«C»-r 

[0 0 6 2] 35 8B:fcJ:t«g9 0te, *3BW<D#ifc45«fc 
ZLtlt><D&m(D*\Zte. ft<DJELA\Z&mttm\Z 

miA-i c] *9&w\zfe5i>*mmnw<* bjv 
&mmm<D i a#«©^d ^ * 

[02-14] :r:7 TtJV b^ — bXftWiiEfl&lfe 1 BCD 
Mfc^084$ns* 1 J: D»44n*7 

^ hiPEDG^D^ h^tBITS.-5 (SI20«»g 
X^# KMt9Nlt&*>» 7><*9 b)VSSL<0 
Sl>fcHIE*W;8#* JB3HttECGK:«^F©iE»«:« 

^ r^coiEcDj x-^ 
#*fcv>jEflMns*. ^4Bfi r^oiEcDj )BiiW J 

[05-07] 02- 4(OX^ h^Dy hiC^fJ^rr 
^>B 1 cDggJci: DX±3*'i*RiMl<'4?*- h^"T0T? 

(^6^ tfe<DjE(D} mm&i&m* m7m*fem 

[0 8—0 9] 01 <DmW\Z<kr)5£$LZnz>7>'<.Z> b)l 

[0 1 o] SiHODSBirckDffl-ffSnstWHtox- 
[^F^CD^] 

1,111,211 U-H 
2 

3 y^-uy-T^vziv^yn—z 

4 »«««S«gB 
6 ^{i^S^B 
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19 PSDYhU^Xr-^ 
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